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ABSTRACT 

We present a study of the X-ray properties of a volume- limited sample of optically selected emission-line 
galaxies. The sample is derived from a correlation between the KPNO International Spectroscopic Survey 
(KISS), an iJa-selected objective-prism survey of AGNs and starbursting galaxies, and the ROSAT All- 
Sky Survey (RASS). After elimination of all spurious matches, we identify 18 ROSAT-detected X-ray 
sources within the KISS sample in the 0.1 — 2.4 keV band. Due to soft X-ray selection effects, the 
majority of the ROSAT sources are Seyfert 1 galaxies. The majority (54%) of the ROSAT-KISS Seyferts 
are classified as narrow-line Seyfert 1 objects, a relatively high percentage compared to previous objective- 
prism-selected Seyfert galaxy samples. We estimate the X-ray luminosities of the ROSAT-detected KISS 
objects and derive volume emissivities of 6.63 x 10 38 ergs s _1 Mpc -3 and 1.45 x 10 38 ergs s _1 Mpc~ 3 for 
the 30° and 43° strips, respectively. For those KISS AGNs not detected by RASS, we use the median 
Lx/Lua ratio derived from a previous study to estimate Lx ■ The total 0.5 — 2 keV volume emissivity 
we predict for the overall KISS AGN sample is sufficient to account for 22.1 ± 8.9% of the soft X-ray 
background (XRB), averaged over both survey strips. The KISS AGN sample is made up predominantly 
of intermediate-luminosity Seyfert 2's and LINERs, which tend to be weak soft X-ray sources. They 
may, however, represent a much more significant contribution to the hard XRB. 

Subject headings: surveys; galaxies - emission lines; galaxies - Seyfert; X-rays - galaxies 



1. INTRODUCTION 

Active galactic nuclei (AGNs) are among the most ener- 
getic objects in the universe, with energy output spanning 
the entire electromagnetic spectrum. It is currently be- 
lieved that the majority of soft X-ray emission by AGNs 
arises from superheating of the accretion disk surrounding 
the central supermassive black hole. However, the X-ray 
emission actually observed from AGNs depends strongly 
on the degree to which the "central engine" is obscured by 
surrounding material (e.g., the dusty torus model). The 
observed spectrum (i.e., hardness) of the source also de- 
pends on the amount of obscuration present. This paper 
seeks to study the soft X-ray properties of cosmologically 
local (z < 0.095) AGNs. Towards this end, we have con- 
structed an optically selected sample of such AGNs de- 
tected as part of the ROSAT All-Sky Survey (RASS). 

In order to better understand the X-ray emission prop- 
erties of local AGNs, we have compiled a relatively un- 
biased sample of these objects for study. The KPNO 
International Spectroscopic Survey (KISS; Salzer et al. 
2000, 2001) provides a unique sample of galaxies ideally 
suited for statistical analyses. The KISS sample includes 
all emission-line galaxies (ELGs) with detectable Ha emis- 
sion (EW > 20 - 30A). Since it is a line-selected sample 
with an imposed maximum wavelength, there is an im- 
plicit redshift limit associated with the survey. This limit, 



along with the great sensitivity of the survey, means that 
KISS is effectively volume-limited for the more luminous 
portion of the ELG sample, which includes the majority 
of the AGNs. 

Because of the unique way in which KISS galaxies are 
selected, our ROSAT-KISS comparison differs in a funda- 
mental way from previous X-ray/optical correlation stud- 
ies. Most of these are X-ray selected (e.g., Ueda et al. 
1999, Griffiths et al. 1996) and focus on the optical prop- 
erties of objects detected in the X-ray. Here, we are study- 
ing the X-ray properties of an optically selected sample. 
This approach yields a sample of galaxies significantly dif- 
ferent from those derived by previous authors (see Section 
3.1). 

Studies by Halderson et al. (2001) and Ho et al. (2001) 
also use optical catalogs as the primary basis for selection. 
Their galaxy samples are drawn from the Palomar sur- 
vey of nearby galaxies, a magnitude- limited survey which 
has full coverage of the northern sky. The sample con- 
structed from this survey is volume-limited and complete 
to a comoving distance of « 18 Mpc. Although the sky 
coverage of KISS is only 128 deg 2 in total, the sample 
volume is quite deep: the comoving distance limit of the 
survey is ~ 343 Mpc. The current study complements 
those of Halderson et al. and Ho et al. by exploring the 
X-ray properties of a much more distant (but still cosmo- 
logically "local") sample. On average, the ROSAT-KISS 
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sample is w 100 times more luminous than the Halderson 
et al. sample in the soft X-ray band. 

Emission-line galaxies similar to those discovered by 
KISS are important components of the cosmic X-ray back- 
ground (XRB). The XRB was discovered 40 years ago (Gi- 
acconi et al. 1962) in the 2-6 keV range, and has since been 
demonstrated to extend to both higher and lower energies 
(see the review by Fabian & Barcons 1992). In deep im- 
ages obtained recently with the Chandra X-ray Observa- 
tory, ~ 80-90% of the background in the soft (0.5-2 keV) 
and hard (2-10 keV) X-ray bands has been resolved into 
discrete sources (e.g., Rosati et al. 2002). Models (Co- 
mastri et al. 1995; Gilli et al. 2001) and observations of 
both nearby (Moran et al. 2001) and distant (Tozzi et al. 
2001) X-ray sources have indicated that the majority of 
the hard XRB is produced by type 2 AGNs whose soft X- 
ray fluxes are absorbed by dense circumnuclear material. 
In contrast, at least 50% of the XRB at lower energies is 
produced by high-luminosity, unobscured (type 1) AGNs 
and quasars (Hasingcr et al. 1998; Schmidt et al. 1998). 
A significant fraction of the remaining soft XRB appears 
to be associated with optically bright galaxies of relatively 
low X-ray luminosity (Hornschemeier et al. 2001; Tozzi 
et al. 2001). It is unclear whether these objects are low- 
luminosity AGNs, non-active galaxies, or a combination of 
the two. A major aim of this study, therefore, is to con- 
strain the soft XRB contribution of moderately luminous 
AGNs. 

We describe the KISS and ROSAT catalogs and the 
results of the X-ray-optical matching in Section 2. The 
properties of the galaxies in the correlation sample are dis- 
cussed in detail in Section 3. We present XRB calculations 
in Section 4; we take into account contributions from both 
ROSAT-KISS objects and those whose 0.1-2.4 keV emis- 
sion lies below the ROSAT detection threshold. We close 
with a discussion of the implications of our analysis in the 
context of current XRB research. 

2. optical/x-ray source populations 
2.1. KPNO International Spectroscopic Survey - KISS 

KISS is a line-selected, objective-prism survey for extra- 
galactic emission- line objects (Salzer et al. 2000). KISS is 
the first purely digital spectroscopic survey for emission- 
line galaxies (ELGs). It therefore represents a significant 
advance beyond slitless spectroscopic surveys carried out 
using photographic plates. Examples of such photographic 
surveys include the Markarian (Markarian 1967; Markar- 
ian et al. 1981), Michigan (UM; MacAlpine et al. (1977); 
MacAlpine & Williams (1981)), Case (Pesch & Sanduleak 
1983; Stephenson et al. 1992) and UCM (Zamorano et al. 
1996) surveys. Its digital nature allows KISS to reach 
much fainter flux limits than previous studies, and there- 
fore to reach a substantially greater galaxian surface den- 
sity (18.1 deg -2 over the 30° strip; see below). 

KISS is being carried out over several "strips" , each w 1° 
wide in declination (Salzer et al. 2000). The first survey 
area (KR1; hereafter the 30° strip) covers the region RA 
= 12h 15m - 17h 0m, 5 = 29° - 30°, coinciding with part 
of the CfA Century Rcdshift Survey (Geller et al. 1997; 
Wegner et al. 2001). The second (KR2; hereafter the 43° 
strip) runs through the Bootes void: RA = llh 55m - 16h 
15m, 5 = 42.7° - 44.3°. The total sky coverage of these 



two survey regions is 128.1 deg 2 . In the 30° strip, 1128 
ELGs have been cataloged (Salzer et al. 2001), while a to- 
tal of 1029 have been identified in the 43° strip (Gronwall 
et al. 2002a). To date, high-resolution follow-up spectra 
have been obtained for 64% of the objects in the 30° strip 
and 14% of those in the 43° strip, allowing precise deter- 
mination of rcdshift and ELG activity type (i.e., starburst 
vs. AGN). 

Survey data were obtained in two distinct spectral re- 
gions. The blue survey (Salzer et al. 2002) selects ELGs 
by the presence of the [O III] A5007 emission line; the red 
survey (see Salzer et al. 2001) selects via the Ha line. 
This paper focuses on the red spectral data: only the Ha- 
selected portion of the KISS survey data is considered. 
The spectral range of the red survey data extends from 
6400 to 7200 A, beginning slightly below the rest wave- 
length of the Ha line and cutting off before the OH molec- 
ular band at about 7240 A. This implies that the Ha line 
is detectable to a redshift of z = 0.095. In a minority of 
cases a high-redshift emission-line object will be detected 
by KISS when another strong spectral line (e.g., [O III], 
H/3) redshifts into the KISS wavelength range. Several 
QSOs and Seyfert galaxies have been detected by KISS in 
this manner. 

Because of its well-defined redshift cutoff, KISS is es- 
sentially volume-limited for the more luminous portion of 
the sample. Some incompleteness arises for galaxies with 
faint Ha line strengths. However, the majority of the KISS 
AGNs are included in the volume-limited portion of the 
sample. For a detailed discussion of KISS completeness 
limits, see Gronwall et al. (2002c). Due to its depth and 
emission line selection method, KISS is ideal for perform- 
ing relatively unbiased statistical studies of the local pop- 
ulation of star-forming galaxies and AGN. 

2.2. ROSAT All-Sky Survey 

The RASS resulted in a sample of soft (0.1-2.4 keV) 
X-ray sources which is a factor of 20 deeper than previ- 
ous X-ray surveys such as the Einstein Medium Sensitivity 
Survey (Gioia et al. 1990), and which has nearly full sky 
coverage. At a brightness limit of 0.1 cts/s, the survey cov- 
ers 92% of the sky (Voges et al. 1999). The large effective 
area and short focal length of ROSAT, combined with the 
low background noise of the PSPC, resulted in an instru- 
ment that was designed to study X-ray point sources, but 
which was nearly ideal for studying diffuse X-ray emission 
as well. As a result, the survey yielded the most accurate 
maps to date of the diffuse XRB in the 0.1-2.4 keV energy 
band (Snowden et al. 1995). These maps have an angular 
resolution of approximately 2°. The resolution of these 
maps was later improved to 12' (Snowden et al. 1997). 
Deep surveys later conducted by ROSAT (Hasinger et al. 
1998) revealed that 70 to 80% of this diffuse background 
could in fact be resolved into discrete sources to flux levels 
on the order of 1 x 10~ 15 erg s _1 cm~ 2 . 

The RASS was performed using the Position Sensitive 
Proportional Counter (PSPC), an instrument with a posi- 
tional accuracy on the order of 10 arcsec (correlation with 
the TYCHO catalog of bright stars shows that 68% of 
Bright Source Catalog objects are found within 13 arcsec 
of the optical position; Voges et al. 1999). Catalogs de- 
rived from RASS provide detailed information about each 
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source, including position, positional error, source count 
rate and error, and exposure time. In constructing the 
ROSAT-KISS database, we have combined all relevant X- 
ray source information with the optical data contained in 
the KISS tables (Salzer et al. 2001; Gronwall et al. 2002a). 
The X-ray data used in this paper is drawn from the Bright 
and Faint Source Catalogs, which are derived directly from 
processing of the All-Sky Survey data (Voges et al. 1999). 

The Bright Source Catalog (BSC) consists of the bright- 
est objects in the RASS-II database (resulting from the 
second RASS processing; see Voges et al. 1999). The lim- 
iting PSPC count rate is 0.05 cts/s with at least 15 source 
counts required for inclusion, or a detection likelihood of at 
least 15. Detection likelihood is defined as — ln(P), where 
P is the probability that the observed photon distribution 
is due to random background fluctuations. These two cri- 
teria result in a source catalog of 18,811 objects. 

The second and larger catalog constructed from All-Sky 
Survey data is the Faint Source Catalog (FSC). The FSC 
is an extension of the BSC to fainter limiting count rates; 
it represents the full measure of the non-spurious sources 
detected in the RASS-II processing, containing 145,060 ob- 
jects. The criterion for inclusion in the FSC is at least 7 
source counts, with a detection likelihood of 7 or greater. 
The median count rate for FSC sources in the two KISS 
areas is approximately 0.02 cts/s. (See Section 3.2.2 for 
discussion of the FSC flux threshold.) 

Previous RASS correlations have been performed with 
catalogs of sources at various wavelengths. These include 
correlations with the ROSAT catalog of pointed observa- 
tions (WGACAT; White et al. 1994), the SIMBAD and 
NED public databases, the FIRST radio survey (Brinkman 
et al. 2000), and the IRAS catalogs (Boiler et al. 1998). 

2.3. The Matching Process 

A positional-coincidence test was used to conduct the 
correlation between the KISS database and the BSC/FSC, 
based on correspondences between the coordinates of ob- 
jects in X-ray and optical wavelengths. A uniform search 
radius of 60 arcsec was adopted: all ROSAT sources within 
60 arcsec of a KISS ELG were considered to be possi- 
ble matches. The median formal uncertainty in ROSAT 
source position recorded in the BSC/FSC for ROSAT- 
detected KISS objects is ~ 10 arcsec, with errors as large 
as 25 arcsec present in the final dataset. 

There were a total of 22 matches in the first-pass correla- 
tion table, which includes all matches, legitimate and spu- 
rious, for ROSAT BSC and FSC sources appearing within 
60 arcsec of a KISS object. The median difference be- 
tween X-ray and optical source positions was 10.9 arcsec- 
onds, with a standard deviation of 12.0; any source with 
a positional offset greater than 30 arcseconds was there- 
fore flagged as a possible spurious match. Each source 
pair was verified visually using the SkyView 1 database, 
to rule out chance correspondences. X-ray contour im- 
ages drawn from the archive and overlaid on the online 
Digitized Sky Survey (DSS) images were used to confirm 
positional matches 2 . For a number of sources the KISS 

1 http://skyview.gsfc.nasa.gov/ 

2 In performing visual comparisons, we have made use of the ROSAT 
(MPE) at Garching, Germany. 

3 http://heasarc.gsfc.nasa.gov 



object is too faint to be visible on the DSS images. In 
these cases the location of the X-ray contours relative to 
other objects in the DSS field was compared with the finder 
charts available for all KISS ELGs (which are substantially 
deeper than the DSS images) in order to verify the match. 
Three KISS emission-line galaxies with positional offsets of 
greater than 30 arcsec were discarded after visual examina- 
tion (KISSR 624, 662, and 2128, with 57.2, 33.7 and 48.8 
arcsec positional offsets, respectively). Another matched 
galaxy, KISSR 229, was found not to be an ELG after 
acquisition of a follow-up spectrum. Furthermore, the po- 
sitional offset between the ROSAT source and KISSR 229 
is 24.7 arcsec. Thus, KISSR 229 is not likely to be the 
true optical counterpart for this X-ray source, since the 
high density of non-ELGs in these fields greatly increases 
the odds of chance correspondence with an X-ray source 
position. 

The remaining 18 objects were judged to be likely 
matches after visual examination. The median X- 
ray/optical positional offset for these galaxies is 9.6 arc- 
sec. This is roughly consistent with the results of the cor- 
relation by Brinkman et al. (2000) of the ROSAT and 
FIRST (20cm) catalogs. This study finds that only 2% of 
all ROSAT-FIRST matches are chance coincidences, to an 
angular separation of 30 arcsec. 

The 18 objects described above comprise the ROSAT- 
KISS sample. Their distribution between the two KISS 
areas and the BSC/FSC are summarized in Table 1, while 
their optical and X-ray characteristics can be found in Ta- 
ble 2. 

Comparisons were also made between the KISS catalogs 
and the ROSAT public archive of pointed PSPC obser- 
vations (WGACAT). The correlation was conducted re- 
motely via the HE AS ARC server 3 , again using a search 
radius of 60 arcsec. Only two RASS-detected sources were 
found to have corresponding pointed observations: KISSR 
281, a Seyfert 1 galaxy, and the nearby LINER KISSR 29 
(NGC 4278; for details, see Section 3.1). Observations of 
the latter object can also be found in the public archive 
of ROSAT High Resolution Imager (HRI) images; further 
search of this latter catalog revealed that no other KISS 
galaxies had been detected. For the sake of uniformity, we 
use only the RASS PSPC fluxes for these two sources in 
our analysis. 

3. PROPERTIES OF THE SAMPLE 

3.1. Description of ROSAT-KISS objects 

The ROSAT-KISS sample consists of 18 X-ray detected 
sources. The basic properties of these objects are listed 
in Table 2. Column 1 gives the KISSR catalog number of 
each source, while Column 2 lists the corresponding desig- 
nation in the appropriate RASS catalog. Columns 3 and 
4 list the RA and Dec coordinates of each source (equinox 
J2000), taken from the KISS catalogs (Salzer et al. 2001; 
Gronwall et al. 2002a). The symbol A in Column 5 of 
the table represents the offset in arcseconds between the 
optical and X-ray positions of the object. In Column 6, 
the ELG type is given for each object. The absolute and 
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Fig. 1.— Follow-up spectra for the ROSAT-KISS objects. 
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Fig. 2.— B-band apparent magnitudes for a) the general KISS ELG sample and b) the ROSAT-KISS sample. The ROSAT-KISS objects 
are on average slightly brighter than the general KISS population. 



apparent B magnitudes of all ROSAT-KISS sources are 
listed in Columns 7 and 8. The B - V color of all ob- 
jects is recorded in Column 9, while their redshifts can be 
found in Column 10. All photometric and spectroscopic 
data come from the KISS database. The PSPC count rate 
for each source is given in Column 11, while the 0.1-2.4 
keV luminosities derived from this count rate (using ap- 
propriate spectral parameters; see Section 4.1) make up 
Column 12. 

Follow-up optical spectra have been obtained for ap- 
proximately 900 galaxies in the overall KISS sample, dur- 
ing the period from 1998-2001. Results of spectral obser- 
vations are given in Melbourne et al. (2002), Wegner et al. 
(2002), and Salzer et al. (2003). The spectroscopic prop- 
erties of the KISS ELG sample as a whole can be found 
in Gronwall et al. (2002b). Follow-up optical spectra are 
available for all 18 ROSAT-KISS objects, making activity 
type classifications (AGN/star burst) and accurate redshift 
determination possible in all cases. The spectra for all ob- 
jects in the ROSAT-KISS sample are shown in Figure 1. 
Knowledge of the spectroscopic properties of the sample is 
extremely useful for establishing the nature of each source. 
Accurate redshift data is also essential in XRB calculations 
requiring knowledge of the emissivity within a certain vol- 
ume (Section 4.2), where it becomes necessary to exclude 
luminosity contributions from sources outside the limiting 
Ha redshift of KISS. 

The spectral characteristics of the X-ray selected sam- 
ple vary widely, from stellar absorption lines to broad- 
line QSO emission. Thirteen of the 18 objects in the 
ROSAT-KISS sample have been spectroscopically identi- 
fied as Seyfert 1 galaxies. This high percentage of Seyfert 
Is is most likely due to the fact that the ROSAT PSPC 
detection threshold corresponds to a relatively high flux 
level, meaning that only the brightest soft X-ray sources 
will be reliably detected. The low degree of obscuration 



associated with broad-line objects implies that they will 
be more readily detected in the soft X-ray band than will 
narrow-line AGNs. Four of the remaining five objects are 
other types of AGN, including one Seyfert 2 galaxy, one 
QSO, and two LINERs. The remaining source, KISSR 
817, is identified as a stellar X-ray source (see Section 3.3). 
We note in passing that although KISS contains a sample 
of w 2000 starbursting galaxies, none of these objects were 
detected by ROSAT. 

Figures 2 and 3 show the distribution of apparent and 
absolute magnitudes for both the general KISS sample and 
the ROSAT-KISS sample. The median in each case is 
brighter for the ROSAT-detected objects than for the gen- 
eral KISS objects. For the KISS sample as a whole, the me- 
dian absolute magnitude Mb = —18.86. This is more than 
a full magnitude less luminous than the median for the 
ROSAT-KISS sample (M B = -20.02). The same is true 
for apparent magnitude, where the median mg = 18.11 
for the general KISS population, but is mg = 17.62 for 
the ROSAT-KISS objects. 

The general KISS ELG sample is heavily dominated by 
starbursting galaxies. For example, 88.4% of the 663 KISS 
ELGs with follow-up spectra from the 30° strip are star- 
bursting galaxies. Only 5.3% of these galaxies are Seyferts, 
and 5.7% are LINERs. Of the Seyfert galaxies, 34.3% ex- 
hibit broad lines (Seyfert Is). There are only 19 Seyfert 1 
galaxies identified to date in the whole of the sample. A 
large fraction (68%) of the Seyfert Is detected by KISS be- 
long to the ROSAT-detected sample. These galaxies are 
among the most optically luminous objects in the KISS 
database (median Mb = —20.15). 

An interesting aspect of the ROSAT-KISS Seyfert 1 sub- 
sample is the high proportion of "narrow-line" Seyfert 1 
(NLS1) galaxies present. Inspection of Figure 1 reveals 
that many of the Seyfert l's exhibit small FWHM values 
for both H/3 and Ha, as well as substantial Fe II emission 
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Fig. 3. — B-band absolute magnitudes for a) the general KISS ELG sample and b) the ROSAT-KISS sample. The median absolute 
magnitude for the ROSAT-KISS objects is brighter than that of the general KISS sample by more than a full magnitude. 



on either side of the H/3 and [O III] lines. Examples include 
KISSR 281, 350, 489, 531, 1511, 1755, and 1903. These 
galaxies all have H/3 FWHMs of less than 1500 km/s and 
[O III] /H/3 flux ratios of less than ~ 3, consistent with 
the emission-line criteria for NLSl's described by Oster- 
brock & Pogge (1985) and Goodrich (1989). NLSl's have 
generally steeper soft X-ray spectra than classical Seyfert 
l's (Boiler, Brandt, & Fink 1996); as a result, previous 
soft X-ray selected samples of AGNs have included high 
fractions of these objects (e.g., Stephens 1989; Bade et al. 
1995; Grupe et al. 1999). 

Remarkably, not only does a large fraction of the 
ROSAT-detected Seyfert 1 sample of KISS galaxies exhibit 
narrow lines (7 out of 13, or 54%), but a large fraction of 
all KISS Seyfert 1 galaxies are NLS1 's. In total there are 
16 Seyfert 1 galaxies in the KISS catalog within the Ha- 
selected redshift region (z < 0.095). Of these, at least 
7 (44%) would qualify as NLSl's. While the fraction of 
sources among the general population of Seyfert 1 galax- 
ies possessing narrow lines is not well known, the numbers 
for the KISS sample (which is selected in a relatively unbi- 
ased way, at least with regard to line widths) suggest that 
it may be quite high. Further analysis of this issue will 
await more complete spectroscopic follow-up of the KISS 
ELGs. 

3.2. Determination of Lx 

In order to find the X-ray luminosities of the objects 
in the ROSAT-KISS sample, we first must convert RASS 
count rates to fluxes in the 0.1-2.4 keV band. To do 
this, we apply an absorbed power-law model with T = 
2.5, N H = Galactic + 2.0 x 10 20 cm~ 2 to convert PSPC 
source counts to X-ray flux. These spectral parameters are 

4 http://cxc.harvard.edu/toolkit/pimms.jsp; PIMMS software was originally developed at NASA/GSFC 

5 http://cxc.harvard.edu/toolkit/colden.jsp 



consistent with the methods of Halderson et al. (2001), 
who determined T = 2.5, N H = Galactic + 2.0 x 10 20 
cm~ 2 through modeling of ROSAT PSPC spectra for a 
low-luminosity, distance-limited AGN sample. Voges et al. 
(1999) use T = 2.3, with Nh equal to the Galactic value, 
for flux calculations (found in the electronic form of the 
RASS correlation catalogs). We make use of PIMMS 4 in 
performing the conversion between ROSAT PSPC source 
counts and the 0.1 — 2.4 keV flux. Combining the calcu- 
lated X-ray fluxes from the above spectral model with the 
distances calculated from measured redshifts allows us to 
calculate the absorption-corrected 0.1 — 2.4 keV luminosity 
of each source. This information is given in Table 2. We 
use the colden 5 software package, in which column densi- 
ties are drawn from the NRAO dataset (Dickey & Lock- 
man 1990), to calculate the Galactic H I column density 
along the line of sight to each galaxy. For the ROSAT- 
KISS objects in the 30° strip, the Galactic component of 
N H has a median value of 1.57 x 10 20 cm~ 2 ; 43° strip 
objects have a median Galactic component of 1.50 x 10 20 
cm~ 2 . 



3.2.1. Lx — Lij a Relation 

Knowledge of the total X-ray cmissivity over the KISS 
volume is necessary for an understanding of the XRB con- 
tribution made by the low-luminosity AGNs in the KISS 
sample (Section 4). However, the majority of the KISS 
sample is not detected by ROSAT. Since the optical lu- 
minosities of the ROSAT-KISS sample are not drastically 
different from those of the general sample (Section 3.1), we 
expect that the contribution to the XRB made by KISS 
objects below the ROSAT threshold will be non-negligible. 
This implies that an estimate of the X-ray luminosity of 
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Fig. 4. — The Lx — Lhc relation for the extragalactic ROSAT-KISS objects. Seyfert 1 galaxies are represented by filled squares, Seyfert 
2 galaxies are shown as filled triangles, and the open triangles correspond the LINERs. The solid line corresponds to the median Lx/LHa 
ratio of 20.7. 



the non-detected KISS galaxies is necessary for an accu- 
rate estimate of the XRB contribution from the full KISS 
AGN sample. 

In an attempt to constrain the X-ray luminosities of 
the KISS Seyfert galaxies not included in the ROSAT- 
KISS sample, we derive an Lx — Ln a relation using the 
15 lower redshift extragalactic objects for which X-ray 
data are available. The Ha luminosities of these galax- 
ies are calculated using the objective-prism spectrum of 
each galaxy. The objective-prism fluxes are used, rather 
than the values from the follow-up slit spectra, because the 
former are calibrated in a uniform, homogeneous way (see 
KR1 and Gronwall et al. 2002c). Since the Ha and [N II] 
(AA6583,6548 A) lines are blended in the objective-prism 
spectra, the observed [N II]/_ffa ratio from the follow-up 
spectra are used to correct the objective-prism fluxes for 
the contribution due to [N II]. In addition, the fluxes of 
the Seyfert 2 and LINER galaxies are corrected for intrin- 
sic absorption using reddening coefficients calculated from 
the Balmer decrement. This latter correction can be es- 
pecially significant for the LINERs in our sample. The 
resulting Lx — Ln a relation is shown in Figure 4. In the 
figure Seyfert 1 galaxies are plotted as filled squares, the 
lone Seyfert 2 as a filled triangle, and the two LINERs as 
open triangles. 

There appears to be a fairly well-defined linear relation 
between Lx and Ln a for these galaxies, at least for the 
Seyfert Is. The median Lx/L^a ratio for the volume- 
limited sample is 20.7, which is illustrated by the solid 
line in Figure 4. Although a significant portion of the 
KISS AGNs have a soft Lx too faint to allow detection by 
ROSAT, this does not eliminate the possibility that these 
objects may be responsible for a non-trivial XRB contri- 
bution. 



3.2.2. Prediction of Lx for objects with no X-ray 
detections 

As mentioned above, many KISS AGNs have not been 
detected by RASS. In order to derive an accurate assess- 
ment of the contribution of KISS-typc AGNs to the soft 
XRB, the X-ray luminosities of the undetected objects 
must be estimated. To do this, we employ the Ljf /L# Q ra- 
tio and the measured Ha luminosities of the galaxies. Our 
initial plan had been to utilize the value derived in the pre- 
vious subsection for the ROSAT-KISS sample. However, 
examination of Figure 4 shows that our median value for 
the Lx I Lfia ratio is dominated by the Seyfert 1 galaxies 
in the sample, while the Seyfert 2s and LINERs are sys- 
tematically lower. Since the vast majority of non-ROSAT- 
detected objects are Seyfert 2s and LINERs, we wanted 
to use an Lx/Lhc ratio that was representative of these 
classes of AGN. However, we did not feel comfortable using 
the small sample of narrow-lined ROSAT-KISS galaxies 
(three) to determine a median Lx/Lua ratio to be used 
in our computations. Therefore, we decided to adopt the 
Lx/LHa ratio determined by Halderson et al. (2001) for 
their local sample of mainly narrow- lined AGNs. These 
authors found a median Lx / Ln a of 7. 

It is no great surprise that the median Lx /Ln a we cal- 
culate for the ROSAT-KISS sample is larger than that 
found by Halderson et al. (2001), since our sample is dom- 
inated by Seyfert 1 galaxies. Because of the greater ob- 
scuration expected for type 2 Seyferts in the dusty torus 
model, unabsorbed emitters such as Seyfert Is are ex- 
pected to have a significantly higher Lx/LHa 111 the soft 
X-ray band. This is precisely what we observe in our sam- 
ple. 

One cannot simply use the value of the Lx/Lhc ra- 
tio to estimate Lx- Examination of the distribution of 
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Fig. 5. — The Lx/LHa plot for all KISS AGNs, with objects not detected by ROSAT having their X-ray luminosities estimated as described 
in the text. Objects belonging to the ROSAT-KISS sample are represented as in Figure 4. Non-detected Seyfert galaxies are plotted as filled 
circles, while non-detected LINERs are open circles. Upper-limit arrows are included for all objects whose Lx estimate is based on the FSC 
flux limit (see text). 



FSC sources with flux reveals a loss of completeness be- 
ginning at approximately 0.015 cts/s. We therefore adopt 
this value as an upper limit on the PSPC count rate for 
our non-detected objects. Computing Lx using the av- 
erage Lx/Lhc ratio described above will, in some cases, 
lead to an estimate of the X-ray flux for an object which 
lies above the FSC flux limit. We therefore adopt the up- 
per limit 0.1 — 2.4 keV count rate of 0.015 cts/s for all such 
objects, rather than the value inferred from the Lx/Ljja 
ratio. This method yields, in turn, an upper limit for 
the soft XRB contribution of these non-ROSAT-detected 
KISS galaxies. Figure 5 shows the Lx — Ln a relation 
with the non-ROSAT KISS galaxies included. The non- 
detected Seyfert galaxies are plotted as filled circles, while 
non-detected LINERs are open circles. Objects whose Lx 
estimate is based on the FSC flux limit, as descibed above, 
are indicated by an upper-limit arrow. Many of the non- 
detected Seyfert galaxies fall into this group. All other 
non-detections have had their X-ray luminosities predicted 
using the relation Lx = 7 • Ln a - These objects, which in- 
clude many of the LINERs, fall along a straight line in the 
plot. 

There are a total of 65 Seyfert galaxies in the KISS 
database. Fourteen of these galaxies are detected by 
ROSAT, leaving 51 Seyferts with no X-ray flux data. After 
elimination of those galaxies outside the KISS complete- 
ness limit (z = 0.0875; see Section 4.1), 36 non-ROSAT- 
detected Seyfert galaxies remain. KISS also detects a large 
population of LINERs - there are 55 LINERs in the com- 
bined 30° and 43° KISS database. Most of these objects 
have not been detected by ROSAT, and nearly all of them 
lie within the z = 0.0875 completeness limit; we predict 
Lx using the above method for 52 LINERs in total. 



3.3. Individual objects 

Since the ROSAT-KISS sample consists of just 18 ob- 
jects, it is possible for us to examine each one in some 
detail, while still making generalizations about the sample 
as a whole. This section details the properties of selected 
ROSAT-KISS objects. 

KISSR 29: There are only two LINERs in the ROSAT- 
KISS sample (the other example being KISSR 2059). 
KISSR 29 (NGC 4278) is remarkable in that it is one of 
the optically brightest sources in the KISS survey (tub = 
11.53); this galaxy is extremely nearby (only 8 Mpc dis- 
tant). KISSR 29 is the only ROSAT-KISS object for which 
archival HRI images are available. However, in the inter- 
ests of uniformity we have not made use of the pointed data 
in our calculations. Halderson et al. (2001) use pointed 
PSPC observations of KISSR 29 to derive an estimate of 
the total soft X-ray flux (0.1-2.4 keV) of 5.92 x 10~ 13 ergs 
s _1 cm~ 2 , assuming a photon index of T = 2.5 and column 
density Nh = Galactic + 2.0 x 10 20 cm~ 2 . Using the same 
spectral parameters, we find that the 0.1-2.4 keV flux for 
this object is 2.49 x 10~ 13 ergs s _1 cm~ 2 using the RASS 
detection. 

KISSR 81 7: This is the only stellar X-ray source in our 
sample. KISSR 817 is believed to be a cataclysmic variable 
star serendipitously detected by the All-Sky Survey; it was 
detected as part of our sample due to its relatively high soft 
X-ray flux. The follow-up optical spectrum detected no 
Ha emission. Its spectrum resembles that of a hot white 
dwarf, and it is quite blue in color (B — V = —0.09). This 
is consistent with the behavior of a cataclysmic variable; 
the star may have been in a high state when the objective- 
prism survey data were gathered. This would explain the 
presence of the emission line in the survey data, of which 
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no evidence was seen in follow-up observations. 

KISSR 864: This object is one of the five QSOs identi- 
fied to date in the KISS catalog. As with all high-redshift 
KISS objects, it was detected via the presence of a strong 
emission line other than Ha which had rcdshiftcd into the 
relevant wavelength range. In this case, the emission line 
was Hj. KISSR 864 is the most luminous object in the 
ROSAT-KISS sample, both in the optical (M B = -24.33) 
and in the X-ray (log(L x ) = 44.61). 

KISSR 1494: One KISS Seyfert 2 galaxy, KISSR 1494, 
was detected by the All- Sky Survey. This galaxy is one of 
the more luminous sources in our ROSAT sample, with an 
absolute magnitude of -20.89. The median absolute mag- 
nitude for the overall sample of 46 KISS Seyfert 2 galaxies 
is M B = -19.76. 

KISSR 1802: This object is the only high-rcdshift 
Seyfert 1 galaxy detected by ROSAT-KISS. The H/3 and 
[O III] emission lines are redshifted into the KISS band- 
pass, revealing a redshift of z = 0.4213. As one might 
expect, this object is a very powerful X-ray source, with 
log(Lx) — 44.20, making it the second most luminous 
source in the ROSAT-KISS sample. 

Seyfert 1 objects: For our purposes, all galaxies exhibit- 
ing broad Balmer emission lines and with Mb > — 23 are 
termed Seyfert 1 galaxies. This includes a few "interme- 
diate" Seyferts, such as the Seyfert 1.5 galaxies KISSR 
1503 and KISSR 1802. The thirteen Seyfert 1 galaxies 
in the ROSAT-KISS sample have a very high median lu- 
minosity: Mb = —20.16 as compared to the general me- 
dian M B = -18.86 for all KISS objects. The median M B 
for the ROSAT-KISS Sy l's is statistically indistinguish- 
able from the value for the general KISS Sy 1 sample. 
As discussed above, the proportion of narrow-line Seyfert 
galaxies (H/3 FWHM < 1500 km/s, [O IIIJ/H/3 < 3) in the 
ROSAT-KISS sample seems to be significantly higher than 
that found in previous optically-selected AGN samples. 

4. CONTRIBUTION TO THE X-RAY BACKGROUND 

Determination of the relative contributions of various 
source populations to the X-ray background is of major 
importance. As summarized in Section 1, a modest frac- 
tion of the soft XRB may well be due to a population of 
moderate-luminosity AGNs. In this section, we perform 
comoving volume and emissivity calculations in order to 
estimate the XRB contribution from the types of AGNs de- 
tected locally by KISS. We assume a cosmology of H n = 75 
km/s/Mpc, fl M — 1.0, f^A = 0.0 for all computations. 

4.1. Comoving volume determination 

Computation of the total volume covered by KISS (nec- 
essary for volume emissivity determination; see Section 
4.2) requires us to set a maximum redshift for the survey. 
The redshift cutoff for KISS objects does not occur in- 
stantaneously: we experience significant "edge effects" for 
objects near the cutoff redshift, due to loss of flux from 
the relevant emission line (Ha). Studies (Gronwall et al. 
2002c) indicate that this effect begins to become significant 
at approximately z = 0.0875. We therefore do not con- 
sider any KISS objects with spectroscopic redshifts larger 
than z = 0.0875. This results in elimination of one source 
(KISSR 1903; z=0.094). In addition, we do not consider 
the two high-redshift objects noted in Section 3.3 (KISSR 



864 and 1802) during computation of volume emissivitics. 

Edge effects are present not only at the outskirts of a 
survey volume, but at the inner limit as well; the dis- 
tribution of extremely nearby sources will be heavily in- 
fluenced by the local structure of the Universe. We have 
therefore excluded from our calculations the only ROSAT- 
KISS source close enough to experience these effects - the 
LINER, KISSR 29 (NGC 4278). 

After the elimination of all sources outside the relevant 
volume, we are left with a sample of 13 galaxies. This sam- 
ple, selected from a nearly volume-limited survey, should 
be representative of the local X-ray - emitting galaxy pop- 
ulation as a whole. 

4.2. Volume emissivity and XRB calculations 

Accurate estimates of the emissivity produced by the ob- 
jects in the KISS volumes are necessary to obtain a knowl- 
edge of the XRB contribution from these objects. Once 
the emissivity over the actual volume is known, it can be 
generalized to all redshifts using the appropriate evolution 
model (see below) in order to estimate the X-ray intensity 
over the sky area in question, which can then be compared 
with the known intensity of the XRB. The areal coverage of 
the KISS strips is, in fact, fairly small: the 30° strip covers 
an area of 62.16 deg 2 , while the 43° strip covers 65.86 deg 2 . 
The volume encompassed by the survey is nevertheless 
quite large relative to magnitude-limited surveys, because 
of the comparatively large redshift limit. The comoving 
distance limit corresponding to our adopted z max — 0.0875 
is ~ 343 Mpc. This leads to volume emissivities in the 
0.1 - 2.4 kcV band of p = (6.63 ± 2.34) x 10 38 ergs s" 1 
Mpc' 3 for the 30° strip and p = (1.45 ± 0.65) x 10 38 ergs 
s _1 Mpc -3 for the 43° strip. The quoted errors are sim- 
ply Poissonian, based on the numbers of objects detected 
in the two survey strips. We have opted to employ Pois- 
son statistics in computing our uncertainties since small 
number statistics will dominate over the uncertainties in 
deriving the X-ray luminosities for the individual objects. 
Our approach leads to more conservative estimates of the 
uncertainties. It is worthwhile to note that the volume 
emissivities from the two KISS strips differ by a factor of 
over four. This is largely a result of the small number of 
objects in each sample. In fact, much of the difference be- 
tween the XRB contributions from the ROSAT-KISS ob- 
jects in the two strips is due to a single, high-luminosity 
source in the 30° strip (KISSR 924). 

The above numbers represent the luminosity contribu- 
tions from the ROSAT-detected subsample of the KISS 
objects. However, as discussed in Section 3.2.2, it is pos- 
sible that those objects which are too faint to have been 
detected by ROSAT may nonetheless be significant con- 
tributors to the total volume emissivity. Using X-ray lu- 
minosities estimated from the observed Ha luminosities 
and the adopted Lx/Liia ratio, we find that inclusion of 
the non-detected KISS galaxies raises the volume emissiv- 
ity to (10.24±1.26) x 10 38 ergs s" 1 Mpc" 3 in the 30° strip, 
and to (2.76± 0.46) x 10 38 ergs s" 1 Mpc~ 3 in the 43° strip. 
Again, the errors are Poissonian in nature, based on N = 
66 AGNs in the 30° strip and N = 36 in the 43° strip. The 
inclusion of objects below the ROSAT detection threshold 
increases the volume emissivity over the KISS volumes by 
nearly a factor of 2, indicating that these objects do indeed 
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have a significant effect on the global soft X-ray emission 
from KISS-type objects. Of course, because of the predic- 
tion method employed, the above values represent upper 
limits on the volume emissivity from the KISS galaxies 
spectroscopically identified as AGNs. 

One additional concern remains to be considered. Since 
we do not have follow-up optical spectra for all galaxies in 
the KISS database, selection effects are introduced into our 
XRB calculations. Currently, 64% and 14% of the ELG 
sample possess follow-up spectra in the 30° and 43° strips, 
respectively. This incompleteness results in an underesti- 
mate of the XRB contribution from the KISS ELGs. We 
use the properties of the 30° and 43° samples with follow- 
up spectra to correct for incompleteness effects. Assuming 
the proportion of AGNs in the total galaxian population 
is constant, we use the observed number of galaxies with 
follow-up spectra to correct for the number of additional 
AGNs expected after completion of spectral identification. 
After performing this correction, we find that the total vol- 
ume emissivity contributions predicted from the inclusion 
of non-RASS detected Seyfert galaxies and LINERs in the 
30° and 43° strips are (11.76±1.45) x 10 38 ergs s" 1 Mpc~ 3 
and (5.01 ±0.84) x 10 38 ergs s^ 1 Mpc -3 , respectively. The 
errors quoted are based on the Poissonian uncertainties 
for the known AGNs in the two strips, as indicated in the 
preceding paragraph. 

Given these results for the emissivity within the survey 
volumes, we then calculate the X-ray intensities using the 
results of Soltan et al. (1996): 

= 7 (i + z) 2 - r Hy 

X AttHoJ (1 + z)V1 + "mz 
o 

We have ignored the possibility of redshift evolution of 
the X-ray luminosity function (XLF) in our calculations, 
which introduces significant uncertainties into our result. 
Gilli et al. (2001) and Miyaji et al. (2000, 2001) use pop- 
ulation synthesis models to calculate the evolution of the 
soft X-ray AGN luminosity function from ROSAT data. 
The inclusion of evolutionary effects will increase the in- 
tegrated X-ray intensity (see below). The fact that upper 
limits have been used to predict the total X-ray inten- 
sity over the KISS areas due to objects not detected by 
ROSAT will tend to compensate for the lack of considera- 
tion of evolution in our calculations, but it is not possible 
to determine precisely to what degree this is true. 

Using the power-law model with spectral parameters 
discussed in Section 3.2, we then convert the 0.1-2.4 
keV intensities from each survey strip to the 0.5-2 keV 
band. We can then apply the result of Soltan et al. 
(1996), namely, that the total 0.5-2 keV XRB intensity 
is 2.61 x 10~ 8 ergs s _1 cm~ 2 sr _1 . Using this value for 
the XRB intensity along with our corrected volume emis- 
sivities, we find that the total XRB contribution in the 
30° strip is 31.1 ± 3.8%, and is 13.2 ± 2.2% in the 43° 
strip. The average of these two values is 22.1 ± 8.9%. 
The large uncertainty we quote in this final estimate re- 
flects the scatter between the measurements from the two 
survey areas, rather than the Poissonian uncertainty used 
in the errors for the XRB contributions from the individual 
survey strips. We feel that this larger value is likely to be 
more indicative of the actual uncertainty in our result. We 
stress that the predicted XRB contribution for the types 



of AGNs detected in local samples like KISS does not take 
into account evolution of the AGN population with look- 
back time. However, Halderson et al. (2001) found that 
application of the pure density evolution model derived 
for luminous Seyfert Is by Miyaji et al. (2000) leads to an 
overproduction of the 0.5-2 keV XRB by low-luminosity 
AGNs, given the non-evolving contribution of 9-11% they 
measured for such objects. Since the XRB contribution 
found for the ROSAT-KISS sample is somewhat higher 
than the Halderson et al. value, application of the Miyaji 
evolution model will also overproduce the XRB for our 
sample in this energy range. While the result from this 
particular evolutionary model is not useful for tightening 
estimates of the XRB produced by low- luminosity AGNs, 
it should serve as a mild constraint on models of the evo- 
lution of X-ray luminosity from KISS-type objects. The 
Miyaji et al. models are based primarily on high luminos- 
ity sources, for which the evolution with redshift may well 
differ from that of galaxies with lower Lx ■ 

5. DISCUSSION 

The depth and completeness of KISS allows the survey 
to make unique contributions to the study of emission- 
line galaxies. Due to its nearly volume-limited nature, 
this sample will allow for an accurate determination of the 
statistical properties of AGNs. The global properties of 
the KISS sample should generalize with a reasonable de- 
gree of accuracy to the low-redshift AGN population as 
a whole. Thus we can use the (statistically small) sam- 
ple of ROSAT-detected KISS AGNs to study the general 
properties of local active galaxies. 

The use of the ROSAT All-Sky Survey in correlation 
with KISS gives rise to certain selection effects. ROSAT 
focuses on the soft (0.1 — 2.4 keV) X-ray band. Thus, it is 
to be expected that such a survey will preferentially detect 
larger numbers of unabsorbed Seyfert 1 galaxies. This ex- 
pectation is reflected in the ROSAT-KISS sample. Nearly 
all of the 19 Seyfert 1 galaxies present in the KISS sample 
have been detected by the All-Sky Survey; only 6 KISS Sy 
l's are not. Only a very small fraction of the known KISS 
narrow-line AGNs (Seyfert 2s and LINERs) are ROSAT- 
detected. In addition, none of the KISS starburst galaxies 
are detected. 

Our estimate for the soft XRB contribution by ROSAT- 
KISS objects is roughly a factor of two higher than that 
found by Halderson et al. (2001) for lower-luminosity 
AGNs with L x = 10 38 - 10 40 ergs s" 1 . The different 
values for the soft-XRB contributions found for the two 
studies are due, in part, to the fact that the KISS AGNs 
are on average more luminous (both optically and in the 
X-rays) than the galaxies in the Halderson et al. sample. 
The KISS AGNs are detected over a much larger volume 
than the very local Halderson et al. sample, meaning that 
the intrinsically rare luminous AGNs have a much better 
chance of showing up in KISS. Another factor is that, un- 
like Halderson et al. who worked with a fairly complete 
sample of X-ray-detected AGNs, our calculations of the 
total volume emissivity and soft XRB contribution from 
KISS galaxies include predictions (often upper limits) of 
the X-ray luminosities of non-detected KISS objects. The 
inclusion of non-detected Seyfert and LINER-type objects 
in calculations of the XRB contribution from ROSAT- 
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KISS leads to a significant increase in our derived value. 
The total contribution to the 0.5-2.0 keV XRB is approxi- 
mately 22.1 ± 8.9% after corrections have been performed, 
representing the average of the values from the 30° and 43° 
strips (31.1±3.8% and 13.2±2.2%, respectively). The dif- 
ference between the XRB contributions from the 30° and 
43° strips remains large (more than a factor of 2) even 
after correcting for the incomplete nature of KISS follow- 
up spectral data. This variation may be due in part to 
differences in large-scale structure between these two re- 
gions of the sky, but is primarily due to the presence of 
one or two very luminous sources in the 30° strip, with no 
corresponding luminous objects detected in the 43° strip. 

Our average XRB contribution represents an upper limit 
to the 0.5-2 keV X-ray XRB contribution since a signifi- 
cant number of the KISS objects were not detected by 
ROSAT and were therefore assigned upper-limit values for 
Lx ■ Our results are consistent with recent research show- 
ing that high-rcdshift, more luminous AGNs are the dom- 
inant source of XRB emission in both the hard and soft 
energy bands. Although objects like those in the KISS 
catalog cannot be the dominant source of the soft XRB, it 
is possible that their contribution may become much more 
important when viewed in hard X-rays, where the effects 
of absorption are far less significant. 

Because KISS is a local sample of galaxies, it is expected 
that the AGNs in KISS will be less luminous than a similar 
sample at higher redshift, due to a combination of sensitiv- 
ity and evolution effects. We have not included such evolu- 
tion in our calculations, a fact which may have significant 
impact on our results. Several authors (Gilli et al. 2001; 
Miyaji et al. 2000, 2001; Griffiths ct al. 1996) show that 
the luminosity function of AGNs does in fact evolve signif- 
icantly with redshift, and Miyaji et al. (2001) succeed in 
correcting for evolutionary effects when generalizing local 
volume emissivity to XRB contribution. However, there is 
some evidence that the evolution with redshift is strongest 
for the most luminous sources, and hence may not be di- 
rectly applicable to our sample. In the absence of an evolu- 
tionary model which does not overproduce the XRB when 
applied to the ROSAT-KISS sample, our estimate for the 
soft XRB contribution is a reasonable first-order result. 

6. CONCLUSIONS 

We have conducted a positional correlation between 
the KPNO International Spectroscopic Survey and the 
ROSAT All-Sky Survey databases. There are 18 non- 
spurious matches in total, 72% (13) of which are spectro- 
scopically identified as Seyfert 1 objects using follow-up 
spectral observations. Accurate, high-resolution optical 
spectra are available for all ROSAT-KISS objects. 

The fact that most soft X-ray detected KISS objects 
are identified as Seyfert 1 galaxies is explained via selec- 
tion effects. Type 1 Scyfcrts, being less highly absorbed, 
are expected to be far more luminous in the soft X-ray, 
and their preferential detection by ROSAT-KISS comes as 
a natural consequence of the sample selection. A large 
proportion (54%) of the Seyfert Is in the ROSAT-KISS 
sample are in fact narrow-line Seyfert 1 galaxies; this is a 
reflection of the high fraction of NLSls in the general KISS 
sample (44% of Seyfert Is with follow-up spectra available 
to date). 



Notable non-Seyfert 1 objects within the ROSAT-KISS 
sample include one Seyfert 2 galaxy and two LINERs; the 
LINERs are intrinsically faint objects, which may have 
been detected due to their proximity. Several ROSAT- 
KISS sources lie outside our adopted volume limits; these 
objects have been discarded from subsequent calculations. 
ROSAT-KISS includes one of the five QSOs in the KISS 
database, KISSR 864. We also note the presence of a stel- 
lar object, KISSR 817, which is bright in the soft X-ray. 

KISS provides a nearly complete sample of ELGs over 
a well-defined volume in space. We therefore expect that 
the XRB contributions estimated from the ROSAT-KISS 
correlation will yield an accurate representation of the lo- 
cal contribution of AGNs to the soft XRB. The locality of 
the KISS volume may imply inaccuracies in our result due 
to the fact that evolution has not been taken into account, 
but application of the density evolution model of Miyaji 
et al. (2000) result in overproduction of the soft XRB. We 
estimate upper limits for the 0.1-2.4 keV Lx for KISS ob- 
jects not detected as X-ray sources by ROSAT, using the 
median Lx/Lhc from a previous study. We also predict 
the number of additional AGNs expected to be identified 
after follow-up spectra have been obtained for all KISS 
objects, and adjust the emissivity accordingly We find 
that the upper limit for the XRB contribution from KISS 
AGNs is 22.1 ± 8.9%, the average over the two KISS ar- 
eas. This result is a factor of two higher than the 9-11% 
contribution estimated by Halderson et al. (2001) for low- 
luminosity AGNs. The differences between the two studies 
is primarily the depth, and hence luminosity ranges, sam- 
pled by the two surveys. It should be remembered that the 
KISS-dervied XRB contribution is an upper limit, due to 
the manner in which the X-ray luminosities are estimated 
for our non-ROSAT-detected sources. 

This project has taken a different approach to the study 
of the XRB. Instead of studying the optical properties of 
an X-ray selected sample, we examine the X-ray proper- 
ties of a sample of optically luminous galaxies. Future 
studies of the global X-ray emission properties of volume- 
limited galaxy samples may prove highly significant in con- 
straining the XRB contribution from individual galaxian 
populations, as well as the redshift evolution of the X-ray 
luminosity function. The KISS AGN sample would, in 
fact, be an excellent one to use for establishing the X-ray 
characteristics for the low-redshift, low- and intermediate- 
luminosity AGN population. Our sample size is large 
enough to construct an X-ray luminosity function to be 
used as a template for future studies of the evolution of X- 
ray sources. Currently, the biggest limitation is the lack of 
quality X-ray observations for the bulk of the KISS AGN 
sample. 
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Table 1 
The ROSAT-KISS matching. 
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The ROSAT-KISS sample. 
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